Dr. Paul Deitz, Technical Director
Army Materiel Systems Analysis Activity
phd@amsaa.army.mil; 410-278-6598

Bruce Harris, Dir Training & Perf Analysis
Dynamics Research Corp.
bharris@drc.com; 978-475-9090 x1878

Dr. Furman Haddix, Research Fellow
University of Texas, Applied Research Lab
furman @arlut.utexas.edu; 512-835-3500

h A A&N.
YIVIWAN

Modeling and Simulation in Testing & Training:

Jack Sheehan, PM Knowledge Integration
DOT&E Live Fire Test & Evaluation
Jack.Sheehan@osd.mil; 703-681-1440

Alex Wong
Army Materiel Systems Analysis Activity
awong@amsaa.army.mil; 410-278-6625

15 August 2001




M&Sin Testing & Training
Framing the Question
The Military Domain Representation Framework
Non-Military Example

Military Operations in Urban Terrain Example



—
o
.
O
-
QD
Q.
-
o)
c
)
=
(4]
=
‘-
o
N
=

merglng Operational Concepts

Joint Vision 2010

Dominant Maneuver

Precision Engagement
|

Technological
Innovatlnns

Julnt Forces E

Focused Logistics
= .
FulI-Dimensional Protection

—
T —

&“:’.‘r Coalition Partners

Effects




| nfor mation-Intensive Warfare, Digitization of the Battle
blursdistinctions between ssmulations and operations
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Data, Models, and
Representations
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Knowledge
Management




Testing & Training within DTLOMS

Theeementsof DTLOMS are:

e Doctrine

e Training

 Leader Development MISSION

EFFECTIVENESS

» Organization

* Materid
__D__ T -—L—- _—O-— M 1 [ []
e Soldier Structure R S
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Complimentary and Competing
Purpose and Content

Event Purpose
Confirm T& E focus Major Exercises
Learn R& D focus Training focus
Technology Operations

Event Content




Perspectives

* The Warfighter cares about Credibilty.

* The Developer cares about Compl eteness.

 The Program Manager cares about Cost.

Achieving all three requires afocus on
Composability




Communicating Mission Space Knowledge: One Way

Warfighter:
Developer:

Warfighter :

Developer:

Warfighter :

Developer:

FO callsin mission. FA Bity firesit.
What's an FO?

Forward Observer -- the guy with the
grunts that hasa DMD.

What'sa DMD?

Digital Message Device -- the FO uses
It to send in Fire Requests to the FIST.

What'saFIST?



Ambiguity Is an Issue

FO callsin mission.
FA Btty firesit.

|s he calling the priest to
warn him that he’ s going to
set the mission on fire?

But why is the church burning?



Avallable Information: Too Much and Too Little

context

Doctrine, What’s Too
Technical Stated Often Provided
Refer ences Need

SME What's

Domain Required

Knowledge detail



Domain Representation Dimensions

Increasing Representation Utility

Canonical Representation System
(Fully Norma#zed Component Repository)

Structural
: Fully Sgrlictured Views
Matu rlty (Activity Model, E/R Qigram, Behavior Diagram, Object Models)
of Syntax

Persisient Natural Language
(Presentation Sklles, Prose Narrative, Structure Pseudo-Code)

Internal Knowledge
al Instruction, Memorized Procedures, Combat Readiness)

>
Enforcement of Semantic Content



Migrating Mission Space M odels
at Multiple Levelsof Structural Maturity

Fully Structured Views

Persistent Natural Language

Canonical

Representation
System

Internal Knowledge

Additional
Work or Knowledge
Required
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The Military Domain Representation Framework:
Isaninitiative by LFT&E, AMSAA, and DM SO to integrate

the Vulnerability/Lethality Taxonomy (AMSAA, DOT&E,...)
— Mission Utility, System Performance, System Components, | nteractions
the Functional Description of the Mission Space (DM SO, TRADOC,...)
— Processes, Entities, Relationships, I nteractions
— FDMS (formerly CMMYS) Data | nterchange Format (DI F)
— Role-Based Data Engineering Process
— Integration with TRADOC Functional Description of the Battlespace (FBD)
the C41SR Architecture Framework (ASD/C3I, Joint Staff,...)
— Operational Architecture, Systems Architecture, Technical Architecture
— C4ISR Architecture Data Model (CADM)
the Concise Theory of Combat (NPS, TMCI,...)
— Combat Processes, Combat I nteractions, Tactical Deterrence
the Integrated Natural Environment (DM SO, NIMA, AFCCC, NAVO..))
— Terrain, Oceanography, Air and Space Weather

Into a general methodology for analyzing weapon systems effectiveness



‘Example: Platform Configuration

|Level 2]

Engine Compartment

Ammo Compartment

Wheels/Track

Main Armament



Abstraction: Platform Configuration

‘Level 2]|

Military
Operations
Context

eTactics
eDoctrine
eScenario
eefC.
(Global
Variables)

level . D

Vo[Cy, Cs ... CeCyr .., i Chy oy Gy G/

Crew Ammo Fuel Msn Crit
Re-Armed and Re-Fueled




‘ Testing for Platform Capabllities ‘




Abstraction: Platform Capabilities

‘ Level 3] ‘
vy Top Speed, Max Range, Rough Terrain Capability, .. Military
Rate of Fire, Timeto Acquire Tgt, Hit Dispersion, .. Operations
Data Rate, Data L atency, ...] Context
sTactics
Level 3] < . > Doctrine
eSCenario
ectC.
O, , Operator (Global
T Variables)
|

Level 2] ( . ) | Context Data

H+7




| Mission Utility from Capabilities




‘ Abstraction: Platform Utility
‘Level 4] ‘

1.0

0.8 — ,
Minimum Required

06 Capability

% T %}%@%&%% % Military
0, F&pé?%t%é;&% Operations
% Context
o1 Msn Cap Regs «Tactics
*Doctrine
- | +Scenario
*elC.
O, ; Operator (Global
T Variables)
I

Level 2] ( ) Context Data




‘ Physical Analoguesfor the O, ,Operator ‘




Abstraction: Platform
Live-Fire Test Operator

Level 4]

Military

O,, Operator < Operations
. Context

Msn Cap Reqgs sTactics

e <<? W) % S
A

O, ; Operator (Global
Level 2] /. Context Data
O, , Operator ¢=———
12 P Context Data

T Variables)
Leve 1] < /j ) Risk Factors




| Mission-Based Utility

Level 4] .‘ Mission Effectiveness
Military
Operations
Context
O, , Operator
eTactics
Level 3] Msn Cap Reqs *Doctrine
*Scenario | _
ectC.
0,3 Oper ator (Global
Variables)
Level 2] Context Data

O, ., Operator g———
L2 P Context Data

Level 1] <' et 0 D‘ Risk Factors




V/L Taxonomy within MDRF

Leve 4 ot T
.. - » Militar
Misson Utility Operat)i/ons @ Combat Operations Test

O3, Operator Contort
Msn Cap Regs :Eigirﬁe
*Scenario

Warfighter Employment

Operational Evaluation

—> Lod 3

Funcii(_)ngl e, Operational
Capabilities O, Operator (Global Systems Test
T Variables)
Live Fire
Evaluation —)  Levd 2] Context Data
Component -
Live Fire Test
iti O, ., Operator -—
Condition 12 VP mData
Anticipated . /
Threat —> Led]] AN Risk Factors
I nteraction
Conditions

* Vulnerability/Lethality Taxonomy originally develop to organize Abrams LFT&E

 Live Fire Testing measures Oy, Operator

» Operational Testing measure the O, 3 Operator

» O34 Operator under development to provide the required to connect observable,
measurable Materiel Capabilities (in the language of engineers) to Mission Utility
(in the language of Warfighters.



‘Combined Arms Representation \
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CONDUCT MISSION ANALY SIS

« Mission is assigned to CINC.
Concept of operations may

Include a number of operations.
e Operations, the building blocks
of mission planning, are
comprised of multiple tasks.
 Tasks are the fundamental /
building blocks of missions,
and are executed by specific
units or organizations.




UNIVERSAL JOINT TASK LIST (UJTL)

JSCP ™7 ° JMETLS = COMMON

== REQUIREMENTS JOINT
MISSION TASKS (CJTs)

[ ] ANALYSIS
UNIVERSAL
OPLANS L TASKS

JOINT TASK :
—T" > P  Strategic Level
m— T - Strategic National Tasks
N - - Strategic Theater Tasks

a—— REQUIREMENTS \ * Operational Level Tasks
CJCSM 3500.04A

» Service Tactical Task Lists

UNIVERSAL JOINT
TASCHIST CONDITIONS
PEN * Physical Environment
e Military Environment
e Civil Environment

VERSION 3.0

MEASURES OF PERFORMANCE

13 SEPT 1996 e Measure
UNIVERSAL JOINT TASK LIST
NATIONAL * Scale :
=l = === e Criterion - Standard

CONDITIONS FOR JOINT TASKS

e=== PHYSICAL ENVIRONMENT ===
O OoOoOooOoooo o

— @==_MILITARY ENVIRONMENT ===
Iy s [ s s s [ o |

CIVIL ENVIRONMENT "=
R o I s s [ s [ s s [ v |




DEFINITION OF MEASURE

Measures distinguish among varying levels of
task performance. More than one measure may
be specified for any single task.

Task:
OP 2.2.1 Collect Information on Operational Situation
Measures:

SCALE |MEASURE

Time To retask collection asset

Time Since most current intel. info. was collected

Percent | Of collection requirements filled

Percent | Of collection regmts filled by multiple sources

Percent | Of targets accurately located

Percent | Of targets accurately identified




MISSION-BASED TASK STANDARDS

Standards express the degree to which (how well)
a military organization or force must perform atask*
under a specified set of conditions.

A criterion defines acceptable levels of performance
for a measure and is often expressed as a minimum
acceptable level of performance.

Standard:
Criterion | Scale Measure
100 km x km sector search area
5 minute sector search time
90 percent probability of detecting threat
1 percent false alarm rate

*e.g.; Collect Information on Operational Situation (OP2.2.1)



MDRF Semantics & Syntax

Process Group
Package

Process Group
Instance

Association

Process
Group

Entity

Characteristic

Source

Instance
Data Set

Condition

Process

Interaction

Measure

Event

Configuration
Unit

Keyword




Level 4] oriented Operational View

Process
Group A Process 1
(cross river) (prepare for advance)
Process 2
(advance to Process
river) Group 1
Process (provide
Group 2 indirect fire
Time (t) Selection 1 (provid.e support)
close air
support)

Process 3 Process 4
(cross river (cross river
at ford) at bridge)

Activity (at Time t)




Level 2] oriented Technical View

(Sending) Interaction (Receiving)
Process Process
Performing Transfer Performing
Entity Entity Entity

An Interaction is a synchronization point between two processes
An Interaction often involves atransfer of a quantity of an Entity,
(ammunition, messages, resource allocations, task assignment, etc.)
Examples of Interaction stereotypes

— Allocation — Launch (missile)

— Attack — Resupply

— Land (fighter on carrier) — Transmission
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Non-Military Example:
Salect an Automobile

 Level 4 MoE's: utility for Learn, Earn, Enjoy

e Level 3MoFP's. Tasks, Measures,
Conditions, Standards



Missions;

e Primary Task: Trangit, Carry
o Supporting Task: Consume, Protect, Park
 Ancillary Task: Display, Stimulate



Primary Tasks:

e Learn

— Trangit: to Class, to Library, to Activity

— Carry: Student, Siblings, Peers, School Materials
e Earn

— Trangit: to Office, to Client, to Airport, to Lunch

— Carry: Worker, Car Pool, Peers,
Subordinates, Superior, Work Materials

* Enjoy:

— Trangit: to Supplies, to Entertainment,
to Church, to Vacation

— Carry: Family, Friends, Associates, Rec Materials



Supporting Tasks:

 Consume

— Fudls, Fluids, Tires, Drive Train
o Park

— At Home, At Work, Other

e Protect
— During Collision



Ancillary Tasks:

e Display
— Status, Style

o Stimulate
— Senses, Ego



M easur es of Performance:

e Codt:

— purchase price, repair cost, supply cost, space occupied,
useful life

Capacity:

— passengers, personal items, cargo

Comfort:

— Ingress-egress, seating, climate control. Amenities

Reliability:
— MTF core function, MTF amenities, repair availability,
expected downtime



M easur es of Performance:

e Maneuverability:
— turn radius, acceleration, speed, stability, dexterity,
braking

o Survivability:

— visibility, mass, energy absorption, protection volume,
restraints

o Aesthetics:
— shape, color, decor

Resonance:
— with personality



Cconditions:

e Driver:
— young, middle age, elderly
« Geography:
— urban, suburban, rural, wilderness
* Road:
— Interstate, highway, blvd, city street, residential avenue
Visibility:
— dust, fog, precipitation
Traction:
— water, mud, ice, snow

Traffic:
— rush, midday, evening, late-night-early-morning
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IDIV 3.0 EQuipment Summary

ICV

Recce |IAV
MGS IAV
MLRS
HIMARS

| 155mm, SP
] 155mm, T

105mm, T

| AH-64

UH-60
RAH-66
UAV
Q36
Q37

336
148
117

0
6
54
0
0
10
22
22
16
3
3

M1

M2/M3
120mm Mort
81mm Mort
60mm Mort
Avenger
BSFV
HUMRAAM
FOX/NBC IAV
REMBASS
GSR
Prophet
ATGM/TOW
Javelin
Dismounts

0

0
68
90
54
30
0

12
12
26
22
12
12
393
3,024

Ad

DISCOM
G4

3,449

SPO
DMMC

DSB

BSB

DASB




Bradley Fighting Vehicle




HMMWYV




PANDUR




LAV I




Stating the Problem “the same old Physical Capabilities way”

Mission:
 Main Battle Tank closes with and destroys enemy

Key Performance Parameter:
* 90% probability of kill at 5000 meters.

Will inevitably constrain the range of solutions to “ the same old... “

Monolithic Single-Platform, Mechanically-Integrated Physical Hunter-Killer

Stating the Problem “the emerging Mission Capabilities way”

Mission:
* FCS halts OPFOR advance by drawing the enemy into the open for

destruction by an affordable combination of direct and indirect fires.

Key Performance Parameter:
* Prevent OPFOR firing platform closure to lethal firing positions on

manned FCS platforms using awareness, stealth, mobility, and fire.

Will open the range of solutions to consider “ the emerging... “

Distributed Multi-Platform, Digitally-Integrated Virtual Hunter-Killer”




MOUT Ambush Example

Ambush thread: focuson an example where survival
depends on the ability to continue to fight after initial damage
(e.g. mounted infantry survives a mine detonation but must
deliver suppressing fire, move out of killing zone, and repair
damage while under fire.)

Key components:

Top-down decomposition of selected DPG scenario provides
mission context. (Just the main thread)

Operationally Related Casualty Assessment (ORCA)

for human physical capability

Functional Descriptions of the Mission Space (FDMS)

for missions and tasks

V/L Taxonomy for materiel physical capability

Concise Theory of Combat (CTC) for combat interactions
Spatial Theory of Palitics for human decision making

L.uman and Nelson approaches for cost trades



OPFOR AMBUSH SITEPLAN  © aumsers

*  ANTI-PERS

MINE FIELD L ZONE

RPG7

MG MANEUVER
ROUTES

Tactical Decisive
Overmatch Engagement
Not Tactical

Engaged Under match




Methodology (1 of 2)

Level 4 scenario generation

1)  Create road-to-war to provide mission context.

2)  Select an organizing principle for Combat Interactions.

3) Use hierarchical Strategy-to-Mission-to-Task (S-M-T) decomposition to
organize the Combat Processes.

4) Use hierarchical Order-of-Battle decomposition to complete assignment of
Task-Organized forces to Combat Processes.

5) Establish Task-based fault tree for Mission success using Measures,
Conditions, and Standards for desired End-States.

6) Construct integrated Use-Case-Threads to sequence execution of Combat
Processes |eading to Combat Interactions.



Methodology (2 of 2)

Compute Level 4 effectiveness from Level 3 performance

7) Compute Measures (of performance), under prescribed Conditions, and compare
to Task-based fault tree Standards to determine the Mission outcome of a Combat
Process following a Combat Interaction.

8) The outcome of a specific Combat Process affects other Combat Processes one of
two ways. First, asadirect input to a subsequent task and second, by rolling up the
S-M-T fault trees to where the branches connected to completed Task and the
branches connected to the affected Task join (there may be many branches and many
joins). In many cases, the influence will be implicit through a change in Conditions
Imposed on the Task rather than explicit through an input.

9) Warfighting utility isthen expressed in terms of how the noted outcomes either
enable or constrain Task execution within aMission context. Resounding victory in
many (but not enough) branches may not lead to overall Mission success,
conversely, resounding defeat in many (but not critical) branches may still lead to
overall Mission success.
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Combat Descriptor Relationships

( )
Red Force

Processes

have
capaa;/lities
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Red Force
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Red Force| by
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Intdract
i

r

.

o

Environment

Functions

J

e
characterized
by

e

have
capaa;/lities

f




Communication from Outside Combat Area

v

Information Acquisition
Command-Control
Motivation
Communication

Red Force
Intelligence
as
Perceived

Blue
Own-Force
Info as
Perceived

Sustainment Demoralization Suppression Disruption
Movement Protection Destruction Neutralization Deception
STATE OF BLUE FORCES STATE OF RED FORCES

Demoralization Suppression Disruption Sustainment
Destruction Neutralization Deception Movement Protection

Communication

Red
Own-Force
Info as
Perceived

Blue Force
Intelligence
as
Perceived

Motivation

Command-Control

Information Acquisition

A

Communication from Outside Combat Area

Source: A Concise Theory of Combat



Own Force, OPFOR Performance I nteraction

 Timeto Change Battle Field State

tr B tb
|\/IC)I:?I'lme = tbtr
o Tactical Speed Differential
S-S
MOP, s = )SS

« Vulnerability, Lethality Engagement Envelopes
MOP — rr(\/r (; Lb - rr(\/b (; Lr)
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Strategic National
Strategic Theater

=
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1. Develop new
scenarios

2. Determine
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for new scenarios
(repeat preceding
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all scenarios
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Area of Operations/ Areaof Interest

[ Dist

* Germany - 620 miles
» Eastern Med - 400 miles
 Straits of Gibraltar - 1700 miles
* New York - 4700 miles
* Aviano - 560 miles

C Incirlik - 840 miles

Area of Interest
(includes Area
of Operations)

-

+
MACRA REPUBLIC

i Sreadr of

* EXTremely variea; ricn rertie piains in the
north, limestone ranges and basins to the
east, mountains and hills to the SE,
extremely high shorelines to the SW

» Varying climate: cold winter and hot,
humid summers with distributed rainfall in
the north and central portion; along the
coast, hot, dry summers and relatively cold
winters with heavy snowfall inland

» Area controls one of the major land routes
from Western Europe to Turkey; strategic

location along the Adriatic Sea

Kazar

* Republic of Gordo’s southern-most
province; landlocked

» Land Area: 11,000 square kilometers
(slightly smaller than Connecticut)

» Bordered by Greater Gordo to north,
Macra Republic to southeast, and Skandia
to the southwest

» Theater of operations includes Kazar,

Macra, Skandia, Secca, Gordo, Adriatic

Sea, and Aviano, Italy (Air Force)
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Road to War (1 of 2)

» The swift collapse of Slavia in 1991 was followed
by destructive warfare, destabilization of
boundaries, and renewed ethnic conflict.

» Kazar, an autonomous province in southern
Gordo and a former part of Slavia, sought its
independence in 1998 since the majority of the
population consisted of ethnic Skandians, while
the minority consisted of ethnic Gordians.

» Following the collapse of the negotiations, Gordo
introduced forces into Kazar. In May 1999, a
NATO campaign forced the withdrawal of
Gordian forces, allowing for the introduction of
NATO-led InternationalStabilization Force (SFOR)
peacekeeping forces.

» Tensions between ethnic Skandians and ethnic
Gordians in Kazar abated by March 2006, Kazar
declared independence. Gordo had no response
to the independence declaration.

In October 2006, the UN implemented a democratic
elections monitoring program that apparently
solidified Kazar’'s move for independence.

* In April 2007, the NATO-led InternationalSFOR
began training the Kazarian Protection Corps
(KPC), as a defense force.

* By March 2009, NATO forces withdrew from Kazar.
Only a small U.N. observer mission replaced the
NATO forces. Monitored by U.S. intelligence, who
retained interest in Gordian activities, 1st Gordian
Corps conducted its regularly scheduled FTX near
the Kazarian border.

 In May of 2009, ethnic Skandians in Kazar, led by
th KPC, began retaliatory attacks on ethnic
Gordians in Kazar. The Kazarian government
condemned the activities.

 In May 2009, a splinter group of the KPC began
limited cross-border incursions into pro-Skandian
areas of Gordo.




Road to War (2 of 2)

* In June 2009, 1st Gordian Corps conducted a CPX,
instead of its customary FTX, with its known
organic units.

* In October 2009, 1st Gordian Corps conducted a
CPX, and U.S. intel sources detected the
participation of four additional entities (assumed
to be brigade HQs) in the CPX.

* In November 2009, Gordo requested, but did not
receive, U.N. support in stopping KPC activities.
With growing national support for stopping the
Kazarian attacks, Gordo began infiltrating
unconventional units into Kazar to protect ethnic
Gordians.

* In January 2010, Gordo moved conventional
forces along Kazar’s northern, eastern, and
western border to contain increasingly vicious
KPC activities.

e Also, Gordian unconventional warfare units,
estimated to number 800 personnel, set off
explosions in a number of northern and
northeastern towns in Kazar.

* The KPC responded to the Gordian attacks by
murdering 37 ethnic Gordians in the city of
Urosevac. Civil unrest was heightened by the
escalating conflict.

* In February 2010, Gordo conducted a CPX,
confirming the inclusion of the four additional
brigades in 1st Gordian Corps.

* On 16 February 2010, Kazar petitioned the U.N.
for immediate assistance in eliminating the threat
created by the Gordian unconventional forces
incursion, deterring the conventional Gordian
threat, and stabilizing the province.

* Following Kazar’s petition, the U.S. executed a
series of Force Deployment Options including
the deployment of an Interim Brigade Combat
team (IBCT) to Thessaloniki in Secca on 26
February.

* On 1 March 2010, U.S. intel assets detected
Gordian conventional units infiltrating into Kazar.

* On 1 March 2010, the U.N. authorized military
operations under the previous peacekeeping
charter and the U.S. NCA authorized the
employment of U.S. military forces.




MisSIons

ARFOR/JFLCC Mission

- — = UNITED B _ _ On order, the ARFOR/JFLCC deploys to deter
NATIONS invasion of Gordian conventional forces and

I
I ' to defeat Gordian unconventional forces. On
Us eA | ‘ order attacks to defeat and eject invading
' Combined ' Gordian forces from Kazar to restore the
CINC ombine - e .
— L4 Military [ Alliances territorial integrity of Kazar. On order
ervice EUCOM ' conducts SASO. On order conducts
Component Cmds Committee
. . i handover to U.N. forces and re-deploys.
including ASCC Agencies
Supporting Unified CJTF
Commands I I N BN BE B B B . T | | -|
NGOs HN

JrLee | |arace || srmee Jso"Tﬂ |JPOTF | | IDIV Mission
I I I - = = = = = DIV attacks in zone to defeat Gordian forces.

On order, secures the zone to enable
— Operational Command forward passage of MEB and 1ID(M)(-) north
— g(‘)‘gﬁj?:aﬂon of PL Nittany and to set the conditions for
peacekeeping operations.
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Mobility Routes and Corridors

e Durres(SPOD) - Tirana (APOD)

Prizren Corridor)
» Skopje (APOD) to Urosevac

(includes Kacanic Pass)

e East-West corridor of Kazar

(Urosevac-Prizren)
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L ead Squad Encounters Ambush
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IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon
Platoon L eader Assesses

. . X X X X X X
Situation
Platoon L eader
Determines Enemies X X X X
Vulnerable Flank
Platoon L eader
Deter mines Covered and X X X X

Concealed Routeto

Enemy Position

Plt Ldr Orders Own Veh

Drvr ToManeuver To X X X
Covered Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

lTask: Platoon Leader Assesses Situation  (U-AR

Con 1.2.6.1.1.5.2)
Platoon L eader Assesses
Situation Notes. ThisisaPrimary Thread Task
Phatoon L eader
Deter tmines Enemies Definition:

Platoon L eader Platoon |eader assesses the enemy position as well as that of his

Determines Cover . : : :
Concealed Route to gi;tgp;,] Sgatherl ng information upon which to base tactical

Enemy Position
Plt Ldr Orders Own Veh

Drvr ToManeuver To X X X
Covered Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Task: Platoon Leader Deter mines Enemies
Vulnerable Flank (U-ART 1.2.6.1.1.5.2.3)

Platoon L eader o _
Deter mines Enemies Notes. ThisisaPrimary Thread Task
Vulnerable Flank

Definition:

Enemy Position
Plt Ldr Orders Own
Drvr ToManeuver To
Covered Position

Platoon leader determines the enemy’ s most vulnerable
flank and makes plans taking advantage of the
vulnerability.

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Platoon Leader A

Situation

Platoon L eader

Deter paines Enemies
nerable Flank

Platoon L eader

Deter mines Covered and

Concealed Routeto

Enemy Position

Covered Position
Plt Ldr OrdersPlatoon to

Conduct Consolidation
and Reor ganization

om
Task: Platoon Leader Deter mines Covered and

Concealed Routeto Enemy Position  (U-ART
1.2.6.1.1.5.2.4)

Notes ThisisaPrimary Thread Task
Definition:

Platoon leader surveys the area and selects aroute to the
enemy position that offers the best cover and conceal ment.




IFV C4ISR Matrix

Platoon L eader Assesses

Situation

Platoon L eader

Determines Enemies

Vulnerable Flan

Platoon L ea

Deter mipes Covered and

Conegaled Routeto
emy Position

Plt Ldr Orders Own Veh

Drvr ToManeuver To

Covered Position

Plt Ldr Order
Conduct Consolidation
and Reor ganization

Command Control Communications Computers Intelligence Survelllance Recon

X X X X X X

Task: PltLdr OrdersOwn Veh Driver To Maneuver
To Covered Position (U-ART 1.2.6.1.1.5.3.1)

Notes ThisisaPrimary Thread Task
Definition:
Platoon |leader orders own vehicle driver to maneuver the

vehicle to a covered position placing the front of the
vehicle facing the enemy position.




IFV C4ISR Matrix

Platoon L eader Assesses

Situation

Platoon L eader

Determines Enemies

Vulnerable Flank

Platoon L eader

Deter mines Covered and

Concealed Rodteto

Enemy Pggition

Plt LdrOrders Own Veh

Drw'To Maneuver To
overed Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization

Command Control Communications Computers Intelligence Survelllance Recon

X X X X X X

Task: Plt Ldr OrdersPlatoon to Conduct
Consolidation and Reorganization (U-ART
4.6.1.2.1.1)

Notes ThisisaPrimary Thread Task
Definition:
Platoon leader orders the platoon to conduct consolidation

and reorganization of personnel and equipment in
preparation for the next operation.




IFV C4ISR Matrix

Command Con
Platoon L ead SSEesses
Situatio
P

Det| - SINCGARS ASIP RADIOSWITH SIP/INC
Vul - ENHANCED POSITION LOCATION REPORTING SYSTEM (EPLRS)
Pla . INTEGRATED COMBAT COMMAND AND CONTROL VIA

D&l FEBCB2 SOFTWARE RUNNING IN AN APPLIQUE+ CPU

| - VEHICULAR INTERCOMMUNICATIONS SYSTEMS (VI9)

pit| - COMMANDER'STACTICAL DISPLAY WITH MAPSGRAPHICS

- SQUAD TACTICAL DISPLAY/FLIR MONITOR

munications Computers Intelligence Surveillance Recon

X X X

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Com Control Co ications Computers Intelligence Surveillance Recon

Platoon Leader A

Situation
Platoon er
53% - SINCGARS ASIP RADIOSWITH SIP/INC X

Platod - ENHANCED POSITION LOCATION REPORTING SYSTEM (EPLRYS)
Deterrl - POS/INAV WITH INERTIAL GPS (PLGR) SYSTEMS
Concel - \VEHICULAR INTERCOMMUNICATIONS SYSTEMS (VI9)
Enemy _|NTEGRATED COMBAT COMMAND AND CONTROL VIA FBCB2
o' -9 SOFTWARE RUNNING IN AN APPLIQUE+ CPU
Cover| - COMMANDER'S TACTICAL DISPLAY WITH MAPS/GRAPHICS

- SQUAD TACTICAL DISPLAY/FLIR MONITOR

PIt Ldr
Conduct Consolidation
and Reor ganization

X X X



IFV C4ISR Matrix

Command rol Communications CoO ters Intelligence Surveillance Recon
P-Iatoo_n L eader Assesses X X X y
Situation
Platoon L
53:;; - SAINCGARS ASIP RADIOSWITH SIP/INC X
Platoon | - ENHANCED POSITION LOCATION REPORTING SYSTEM (EPLRYS)

Determil - POS/NAV WITH INERTIAL GPS (PLGR) SYSTEMS

Conceal| - VEHICULAR INTERCOMMUNICATIONS SYSTEMS (VIS)
Enemy P
Plt Ldr Orders Own Veh

Drvr ToManeuver To X X X
Covered Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

igence Survelllance Recon

Command Control Communications Computers In
P-Iatoo-n L eader Assesses X X X
Situation

Platoon L eader

Sﬁtlireggle:;gnez - POS/NAV WITH INERTIAL GPS (PLGR) SYSTEMS
Platoon Leader | - INTEGRATED COMBAT COMMAND AND CONTROL
DeterminesCovel  VIA FBCB2 SOFTWARE RUNNING IN AN APPLIQUE+ CPU
Concealed Routd - COMMANDER'STACTICAL DISPLAY WITH MAPS/GRAPHICS
Enemy Position | - SQUAD TACTICAL DISPLAY/FLIR MONITOR

Plt Ldr OrdersO - MASS STORAGE PROVIDED IN THE APPLIQUE+ CPU

Drvr To Maneuv
Covered Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Command Control Communications ers Intelligence

Platoon L eader Assesses
Situation

Platoon L eader
Determines

Vulnerablef - ENHANCED POSITION LOCATION REPORTING SYSTEM (EPLRS)
Platoon Leal - POS/NAV WITH INERTIAL GPS (PLGR) SYSTEMS
ggtnege”;;gf - INTEGRATED COMBAT COMMAND AND CONTROL VIA FBCB2
Enemy Posi  SOFTWARE RUNNING IN AN APPLIQUE+ CPU
ot Ldr ordl - COMMANDER' S TACTICAL DISPLAY WITH MAPS/GRAPHICS
Drvr ToM4 - SQUAD TACTICAL DISPLAY/FLIR MONITOR

- MASS STORAGE PROVIDED IN THE APPLIQUE+ CPU

X X

Covered Po

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Command Control Communications Computers | fgence Surveillance \Recon
P-Iatoo-n L eader Assesses X X % X X X
Situation
Platoon L eader
Deter mines Enemies X X X
Vulnerable

Platoon Les - COMMANDER’'S INDEPENDENT VIEWER (CIV) : 360 TRAVERSE
Determines --HT| SECOND GENERATION FLIR

Concealed --DAY TV

STy P99 - ENHANCED POSITION LOCATION REPORTING SYSTEM (EPLRS)
brvr Toml - COMMANDER’S TACTICAL DISPLAY WITH MAPS/GRAPHICS

Covered Pd - SQUAD TACTICAL DISPLAY/FLIR MONITOR

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Command Control Communications Computers Intelligence rffance Reco
P-Iatoo-n L eader Assesses X X % X X
Situation
Platoon L eader
Deter mines Enemies X X X X
Vulnerable

Platoon Lef - COMMANDER'’S INDEPENDENT VIEWER (CIV) : 360 TRAVERSE
Determines _-HT| SECOND GENERATION FLIR

Concealed DAY TV

Sy P99 - SINCGARS ASIP RADIOS WITH SIP/INC

orur To M| - ENHANCED POSITION LOCATION REPORTING SYSTEM (EPLRS)
Covered Pd - POSINAV WITH INERTIAL GPS (PLGR) SYSTEMS

- COMMANDER’S TACTICAL DISPLAY WITH MAPS/GRAPHICS

PIt Ldr Or¢ - SQUAD TACTICAL DISPLAY/FLIR MONITOR

Conduct C¢ _ M ASS STORAGE PROVIDED IN THE APPLIQUE+ CPU

and Reorga




IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon
P-Iatoo_n L eader Assesses X X X X X
Situation / U
Platoon L epdex
Determined Global C4ISR Infrastructure: Access of system info to all nodes X
Vulnerable
Platoon L &
Determined Agile: Time to understand the changing situation
Concealed
Enemy Pos
Plt Ldr Orq

Drvr ToM
Covered Position

Responsive: Time to acquire an early view of the situation

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon

Platoon L eader Assesses

Situation
Platoon L eader

X X X X X X

Determines Enemies
Vulnerable Flank
Platoon L eader
Determines Covered g
Concealed Routeto
Enemy Position

Plt Ldr OrdersOwn \}
Drvr To Maneuver T

Covered Position

Global C4ISR Infrastructure: Connectivity, reliability, and data
rates of proposed comm links

Global C4ISR Infrastructure: Access of system information to all
nodes

Responsive: Time to acquire an early view of the situation

Agile: Time to understand the changing situation

Plt Ldr OrdersPlatoon to

Conduct Consolidation

and Reor ganization



IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon
Platoon L eader Assesses

) i X X X X X X
Situation
Platoon L eader
Deter mines Enemies X

Global C4ISR Infrastructure: Network integrity and information

Vulnerable Flank
assurance

Platoon L eader
Determines Covered § Global C4ISR Infrastructure: Access of system information to all
Concealed Routeto | nodes

Enemy Position
Plt Ldr OrdersOwn Veh

Drvr To Maneuver To X X X
Covered Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon
Platoon L eader Assesses

. . X X X X X
Situation
Platoon L eader
Determines ENemies | 15 hal C4ISR Infrastructure: Network integrity and information
Vulnerable Flank

assurance

Platoon L eader
Determines Covered § Global C4ISR Infrastructure: Access of system information to all
Concealed Routeto | nodes
Enemy Position
Plt Ldr OrdersOwn V

Drvr To Maneuver T¢ Agile: Time to understand the changing situation
Covered Position

Responsive: Time to acquire an early view of the situation

Survivable: Time between the appearance of a threat effect
within the FCS region of occupation and initiation of response

PIt Ldr OrdersPlatog
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon
P-Iatoo_n L eader Assesses X X X X X
Situation
Platoon L eader \
Deter mines Enemies
Vulnerable Flank
Platoon L eader Agile: Time to understand the changing situation
Determines Covered al
Concealed Route to
Enemy Position
Plt Ldr OrdersOwn Veh

Drvr To Maneuver To X X X
Covered Position

Responsive: Time to acquire an early view of the situation

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon

Platoon L eader Assesses

Situation
Platoon L eader

X X X X X

/

Determines Enemies
Vulnerable Flank
Platoon L eader
Determines Covered g
Concealed Routeto
Enemy Position

Plt Ldr OrdersOwn \}
Drvr To Maneuver T

Covered Position

Global C4ISR Infrastructure: Access of system information to all
nodes

Responsive: Time to acquire an early view of the situation
Agile: Time to understand the changing situation

Survivable: Time between the appearance of a threat effect
within the FCS region of occupation and initiation of response

Plt Ldr OrdersPlatoon to

Conduct Consolidation

and Reor ganization



IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon
Platoon L eader Assesses

. . X X X X X X
Situation
Platoon L eader
Determines Enemies X X X X
Vulnerable Flank
Platoon L eader
Deter mines Covered and " " X ~

Concealed Routeto
Enemy Position
Plt Ldr OrdersOwn Vd

Drvr To Maneuver To | Global C4ISR Infrastructure: Access of system information to all
Covered Position nodes

Global C4ISR Infrastructure: Connectivity, reliability, and data
rates of proposed comm links

Plt Ldr Orders Platoon| R€SPONsive: Time to acquire an early view of the situation

Conduct Consolidation | Agile: Time to understand the changing situation
and Reor ganization




IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon
Platoon L eader Assesses
Situation
Platoon L eader

Determines Enemies X X X
Vulnerable Flank \
Platoon L eader

Determines Covered g Global C4ISR Infrastructure: Network integrity and information
Concealed Routeto | assurance

Enemy Position
Plt Ldr OrdersOwn V
Drvr To Maneuver T
Covered Position

X X X X X X

Global C4ISR Infrastructure: Access of system information to all
nodes

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon
Platoon L eader Assesses
Situation
Platoon L eader

Determines Enemies X X X
Vulnerable Flank
Platoon L eader

Determines Covered § Global C4ISR Infrastructure: Network integrity and information
Concealed Routeto | assurance

Enemy Position

Plt Ldr OrdersOwn \j
Drvr To Maneuver T(

Covered Position Responsive: Time to acquire an early view of the situation

X X X X X X

Global C4ISR Infrastructure: Access of system information to all
nodes

Plt Ldr Orders Platod Agile: Time to understand the changing situation

Conduct Consolidatiol Survivable: Time between the appearance of a threat effect
and Reorganization | within the FCS region of occupation and initiation of response




IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon
Platoon L eader Assesses

. . X X X X X X
Situation
Platoon L eader
Determines Enemies X X X X
Vulnerable Flank /
Platoon L eader

Determines Covered § Global C4ISR Infrastructure: Access of system information to all
Concealed Routeto | nodes

Enemy Position
Plt Ldr OrdersOwn \}

Drvr To Maneuver T¢ Agile: Time to understand the changing situation
Covered Position

Responsive: Time to acquire an early view of the situation

Survivable: Time between the appearance of a threat effect
within the FCS region of occupation and initiation of response

PIt Ldr OrdersPlatog
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Platoon L eader Assesses
Situation

Platoon L eader
Determines Enemies
Vulnerable Flank
Platoon L eader

Deter mines Covered and
Concealed Routeto
Enemy Position

Plt Ldr Orders Own Veh
Drvr ToManeuver To
Covered Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization

Command Control Communications Computers Intelligence Survelllance Recon

X
X
X X
X X

Global C4ISR Infrastructure: Network integrity
and information assurance

Global C4ISR Infrastructure: Access of system
information to all nodes

Responsive: Time to acquire an early view of
the situation

Agile: Time to understand the changing
situation

Versatile: Time to accomplish mission planning
and reconfiguration (as needed)

Lethal: Effectiveness of C4ISR in supporting
engagement planning and execution




IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon

Global C4ISR Infrastructure: Network integrity X X X X

and information assurance

Global C4ISR Infrastructure: Access of system
information to all nodes

Versatile: Time to accomplish mission planning
and reconfiguration (as needed)

Lethal: Effectiveness of C4ISR in supporting
engagement planning and execution

Covered Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon
Platoon L eader Assesses
Situation
Plg Global C4ISR Infrastructure: Network integrity and
De information assurance

Vu
Pl Global C4ISR Infrastructure: Access of system

Dd information to all nodes

X X X X X X

Ca Versatile: time to accomplish mission planning and

En reconfiguration (as needed)
Plt
Dr| Responsive: Time to acquire an early view of the

Co Situation

Agile: Time to understand the changing situation

Plt
Conduct Consolidation
and Reor ganization



IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon
Platoon L eader Assesses

. . X X X X X X
Situation
Platoon L eader
Determines Enemies X X X X
Vulnerable Flank
Platoon L eader
Deter mines Covered and X X X X

Concealed Routeto
Enemy Position

Plt Ldr Orders Own Veh
Drvr ToManeuver To
Covered Position

Responsive: Time to acquire an early view of the situation

Agile: Time to understand the changing situation

Plt Ldr Orders Platoon X X X
Conduct Consolidation

and Reor ganization



IFV C4ISR Matrix

Platoon L eader Assesses
Situation

Platoon L eader
Determines Enemies
Vulnerable Flank
Platoon L eader

Deter mines Covered and
Concealed Routeto
Enemy Position

Plt Ldr Orders Own Veh
Drvr ToManeuver To
Covered Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization

Command Control Communications Computers Intelligence Survelllance Recon

X X X X X X

Deployable: Accuracy and timeliness of
situation awareness throughout deployment
process

X Agile: Time to understand the changing
situation

Lethal: Effectiveness of C4ISR in achieving
X X mobility of the force

Survivable: Quality of pairing countermeasures
and threat effects within the FCS region of
occupation




IFV C4ISR Matrix

Platoon L eader Assesses
Situation

Platoon L eader
Determines Enemies
Vulnerable Flank
Platoon L eader

Deter mines Covered and
Concealed Routeto
Enemy Position

Plt Ldr Orders Own Veh
Drvr ToManeuver To
Covered Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization

Command Control Communications Computers Intelligence Survelllance Recon

X X X X X X

Deployable: Accuracy and timeliness of
situation awareness throughout deployment
process

X Lethal: Time between the appearance of a
threat within the FCS region of interest and
initiation of engagement

X X Lethal: Effectiveness of C4ISR in achieving
mobility of the force




IFV C4ISR Matrix

Command Control Communications Computers Intelligence Survelllance Recon
Platoon L eader Assesses

) i X X X X X X
Situation
Platoon L eader
Deter mines Enemies X Global C4ISR Infrastructure:
Vulnerable Flank Connectivity, reliability, and data
Platoon L eader rates of proposed comm links
Deter mines Covered and

X Global C4ISR Infrastructure;

Concealed Routeto

Enemy Position Access of system information to

Pt Ldr OrdersOwn Veh all nodes

Drvr To Maneuver To X X X Responsive: Time to acquire an
Covered Position early view of the situation

Plt Ldr Orders Platoon to « « « Agile: Time to understand the

Conduct Consolidation changing situation

and Reor ganization




IFV C4ISR Matrix

Platoon L eader Assesses
Situation

Platoon L eader
Determines Enemies
Vulnerable Flank
Platoon L eader

Deter mines Covered and
Concealed Routeto
Enemy Position

Plt Ldr Orders Own Veh
Drvr ToManeuver To
Covered Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization

Command Control Communications Computers Intelligence Survelllance Recon

X X X X X X

Global C4ISR Infrastructure: Connectivity, reliability,
and data rates of proposed comm links

Responsive: Time to develop alternate mission plan
and configure package for re-deployment

Deployable:Accuracy and timeliness of situation
awareness throughout deployment process

X
Deployable: Time to achieve full C4ISR operational
capability once in the mission area

X Agile: Time to understand the changing situation

Versatile: Time to accomplish mission planning and
reconfiguration (as needed)




IFV C4ISR Matrix

Platoon L eader Assesses
Situation

Platoon L eader
Determines Enemies
Vulnerable Flank
Platoon L eader

Deter mines Covered and
Concealed Routeto
Enemy Position

Plt Ldr Orders Own Veh
Drvr ToManeuver To
Covered Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization

Command Control Communications Computers Intelligence Survelllance Recon

X X X X X X
Y Y ¥ ¥
Responsive: Time to develop alternate
mission plan and configure package for re-
deployment
X
Deployable: Accuracy and timeliness of
situation awareness throughout deployment
X X process
Agile: Time to understand the changing
situation
X X Versatile: Time to accomplish mission
\ planning and reconfiguration (as needed)




IFV C4ISR Matrix

Platoon L eader Assesses
Situation

Platoon L eader
Determines Enemies
Vulnerable Flank
Platoon L eader

Deter mines Covered and
Concealed Routeto
Enemy Position

Plt Ldr Orders Own Veh
Drvr ToManeuver To
Covered Position

PIt Ldr OrdersPlatoon to
Conduct Consolidation
and Reor ganization

Command Control Communications

X X
X
X
X X X
X X X

Global C4ISR Infrastructure:
Connectivity, reliability, and data
rates of proposed comm links

Global C4ISR Infrastructure:
Access of system information to
all nodes

Responsive: Time to develop
alternate mission plan and
configure package for re-
deployment

Agile: Time to reconfigure the
C4ISR package

Lethal: Time to provide decision
maker with accurate target
damage assessment







‘ System-of-Systems

Combined Level 4]
(Combined Utility/
stem of Systems)

Combined Level 3]
Combined Capabilities/
System of Systems)

Cvs

vi=un I Cv,

Combined Level 2]




